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ABSTBACT ^ 

In an investigation of the relationship between 
teacher analytic questioning sJcill and student performance^ 69 
preservice teachers were assigned to one of three treatment 
conditions designed for questioning training: (1) written models 
protocol form; (2) written models transcript form; (3) placebo^ 
control group. Two hundred ninety-five eigth grade students were 
assigned to groups of three to four to act as students in a teaching 
setting. Both students and teachers were given a communication to 
read as the basis for a twenty-minute lesson. After the lesson^ 
teachers were tested on their ability to identify analytic questions^ 
and students were tested on lesson content^ identification of 
analytic components^ and one week later their ability to analyze a 
different communication. A one-way analysis of variance was used to 
test the effects of the treatments on the acquisition of analytic 
questioning skill by the teacher trainees and also on the analytic 
responses of the students. Performance of subjects in the treatment 
groups significantly exceeded those in the control group on: (1) the 
teacher and student identification of analytic questions; (2) teacher 
frequency^ quality and variety of analytic questions; and (3) student 
f3:equency and variety of analytic responses. Multiple linear 
regression analysis showed a significant relationship between 
frequency^ variety and quality of teacher Analytic questioning 
behavior^ the frequency and variety of student analytic responses and 
also student performance on the written identification of analytic 
questions. The best combinations of teacher behavior for predicting 
student performance varied for different student learning outcomes, 
(Author/MB) 
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Validating a Teacher Behavior by Student Performance 
Introduction 

Traditionally teacher training in the methodology of teaching has 
implicitly or explicitly included the acquisition of particular skills 
thought to be related with student performance (Combs, A. W. , 1972; McDonald, 

J,, and Allen, D. W., 1967; McDonald, F. J. and Koran, M. L. , 1969; 
Koran, J. J. Jr., Koran, M» L., and McDonald, F. J., 1972). However, with 
" the movement towards accountability and performance based programs for 
teachers, (Elam, S., 1971; Elam, S., 1972; Houston and Housam, 1972) educators 
and the private and political sector are calling for concrete evidence of 
the relationship between wns't a teacher is taught to do and say in a training 
program, and the ultimate effect on students working with that teacher. 
Kosenshine (1970) dramatizes both the paucity of research of this type, and 
tha need for it, in his review of literature on the relationship between 
teacher behavior and student achievement. He emphasizes that most of the 
researchpperformed and reviewed in this area has been poorly designed or 
executed and inconclusive with respect to student gains (Rosenshine and 
Furst, 1971; Rosenshine and Furst, 1973). This has prompted Rosenshine and 
Furst (1971) to propose a five phase program to generate useful data in 
studies of this type: Esssential components or instructional variables 
considered specific" to a curriculum should be identified. Teachers should 
then be trained to use these instructional variables properly. The 
relationship between instructional activities and behavioral changes of, 
students should be identified. Modification of training procedures and/or 
materials should be made on the basis. of the latter phase. Finally, new 
research with appropriate controls on training procedures and/or materials 
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should be undertaken. Rosner and Kay (1974) have abbreviated this sequence 
in their attempt to schematize the structure for arriving at competency 
based teacher education. (Figure 1) 
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FIGURE 1 

While both of these approaches share common components , one element 
they neglect by emphasizing teacher training to criterion and then validation 
*of competencies against pupil outcomes is the inability of this model to 
study the effects on students of teachers who have not been trained to 
criterion. This paper will describe an alternative two phase model for doing 
both training research and subsequent validation in terms of student perform- 
ance which incorporates training teachers to a range of skill levels and 
examining the effects on school students of teachers who have mastered the 
skill to both high and low levels of performance; 

Theory and Design 

This study can be divided into two phases. In the first phase training 
methods are compared to assess their effects on the acquisition of teacher 
skill in analytic questioning. Any training procedures that have theoretical 
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and/or empirical support could be used in this phase to compare their 
effects as training methods, and to produce a range o± teacher proficiency 
on a given skill, in this phase the training method is the independent 
variable and the teacher behavior the dependent variable. 

In the second phase of this study the teacher behavior acquired as a 
result of the treatments is related to student learning. Here, teacher 
behavior becomes the independent variable and student learning the dependent 
variable. This two-phase design has the potential for yielding maximum 
data when testing the effects of different training methods on teachers 
as well as the effects of subsequent teacher behavior on student learning. 
(Table 1.) 



Insert Table 1 approximately here 



The procedure was selected because the apriori setting of criterion 
levels for teacher acquisition of a skill or student learning seems to make 
little sense when so little is known about most skills, and arbitrarily set 
criteria may mask practically important relationships between teacher and 
student behavior. VOien different treatments and a control are used there 
is a high probability of obtaining a range of teacher behavior from high to 
low perfonnance. If the desired teacher behavior is, in fact, related to 
student learning, then learning may be expected to vary correspondingly, 
aiul the combined data could lead to the setting of empirically validated 
criterion levels based on this information. 

Data of this type can also lead to information regarding whether the 
independent and dependent variables are related in a linear or non-linear 
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wy, again providing evidence to suggest potential criterion levels for 
similar samples with this skill. Moreover, the setting of teacher criterion 
performance in terms of its effect on student learning must necessarily 
consider the multivariate nature of learning outcomes. The fact that 
learning may be demonstrated in c number of different ways which are far 
from perfectly correlated has been well documented. Any specific treatment 
variable or teacher behavior may have multiple effects, and. that which is 
best in producing immediate mastery is not necessarily best for delayed 
performance, transfer, affective outcomes or other indices of achievement. 
Ultimately the establishment of criteria for teacher performance in terms 
of student learning must necessarily consider which specific student learning 
outcomes are to be obtained. This must be empirically determined by 
exploring the effects of a rang€^ of different teacher behaviors on multiple 
student learning outcomes, rather than established on an apriori basis. 

In this*study, the theoretical basis for the selection of treatments 
was social learning theory (modeling, or observational learning) Bandura 
and Walters (1963), Bandura (1969), Bandura (1973). Both theory and 
accompanying research support the contention that simple and complex behaviors 
may be acquired or modified through observation with no direct external 
reinforcement. Modeling has been found to be more effective than operant 
conditioning in transmitting new response patterns (Bandura and McDonald, 
1963), with the provision of a model alone being as effective as the combina- 
tiom of modeling and reinforcement for initial learning. Other research 
has shown that film-mediated models have been as effective as live models 
in producing the behavior change (Bandura, Ross, and Ross, 1963). 

The implications of these findings for teacher training is that the 
provision of live or symbolic models (written models) displaying desired 
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teacher behaviors may provide an effective alternative to traditional verbal- 
desci-iptive techniques of training (McDonald, F. J. and Allen, D. , 1967). 
Applications of modeling procedures to teacher training have demonstrated the 
efficacy of both film-mediated models (Koran, J. J, Jr., 1969; Koran, M. L. , 
McDonald, F. J., Snow, R. E., 1971; Koran, J. J. Jr., Koran, L. , ? 
McDonald, F. J., 1972) and written models of the type used in this study 
(Koran, J. j. Jr., 1970; Koran, J. J. Jr., 1971) for the development of 
questioning skills in preservice teachers. The general superiority of film- 
mediated models over written models, and the intersection of individual dif- 
ferences with various modeling procedures in the acquisition of teaching 
skills (Koran, M. L., Snow, E., McDonald, F. J., 1971) has been shown 
on at least one occasion. Other research (Masters and Branch, 1969) 
supports the efficacy of exploring a variety of written models for inducing 
different types of teacher behavior change. Since variations on a symbolic 
(written) model have been shown to be effective methods of influencing some 
teacher behaviors and they are inexpensive, portable, and permit greater 
control over environmental conditions in the school and university setting 
than live teacher models or videotape models, this type of training method 
seems to warrant closer scrutiny. For these reasons and the fact that materials 
of this type fit the requirements of this study they were selected as training 
methods. 

It was anticipated that Ss in the two treatment groups would produce 
significantly more analytic responses than those in the control group on 
both the written and microteaching measures and that all tliree groups would 
produce the necessary range of teacher behaviors to permit exploration of 
the effects of teacher acquisition of a skill to high and low levels of 
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proficiency, and student learning. Accordingly, it was expected that 
teachers who achieved the skill of asking analytic questions to a high 
level of proficiency would influence their students to more analytic 
thinking and consequently greater analytic performance than teachers at 
the other end of the continuum. 

Methods 

Subjects 

The experimental sample consisted of 69 preservice secondary teachers 
nearing the end of their professional sequence of education courses and 
approximately 295 eighth grade students from a large middle school • Since 
the learning task during the microteaching lesson was the analysis of a 
written communication, students who were judged to be non-readers on the 
basis of reading achievement scores and teacher recommendation were excluded 
from the pool of students from ^ich microstudents were randomly selected 
for microteaching groups. 

Materials and Procedures 

Two sets of training materials were used; a written model: protocol 
which can be distinguished from other forms of written instruction in 
that it operationally defined analytic question categories (Bloom, 1956) 
and gave examples of teacher analytic questions for each category: a 
written model : transcript form which included a written transcript of a 
dialogue between a teacher and four students analyzing the conmiunication 
*'When We Are Gods" by Archibald McLeish. Inserted in this transcript 
preceeding each analytic question was a written cue, in parentheses, advising 
the reader to note "how the teacher asked" a certain type of analytic 
question. 

8 
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A third group of Ss received initial set induction materials describing 
the general purpose of the microteaching lesson and the article, "Wgs 
Thoreau a Hippy," which was the basis of th*? microlesson, and was told to 
teach a lesson analyzing the article. This same article was the basis 
of the lesson for the other two groups « 



Insert Table 2 approximately here 

Table 2 describes the general design and treatment procedures. All 
microteaching sessions were 20 minutes in length and took place in two 
rooms in a school. The 295 microstudents were randomly assigned in groups 
of four to each microteaching session. Treatments were randomly as^^igned 
to subjects as they arrived at the school. The entire study took place 
over a period of seven days. Each treatment was randomly distributed over 
days and times. After the audio-recorded microteaching lesson was completed 
both the teachers and students took written tests to measure recognition 
of analytic questions. The microstudents took additional tests to assess 
their acquisition of the content of the lesson, their affective reaction 
to the lesson, and one week later a transfer test requiring analysis of 
a similar communication. 

The recorded teacher-student interactions were rated by three raters 
for the frequency, variety, and quality of analytic questions asked. 
Frequency counts included the total niunber of analytic questions asked by 
the teacher or responses given by the student. Variety was defined as the 
total number of different analytic questioning categories the trainee used 
and the students responded in. Quality, high or low was used to distinguish 
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de- 
testing treatment effects in phase oi:e of this study and teacher-student 
performance relationships in phase two. 

In suwmary, audio tape data provided information regarding the level 
of acquisition of the teacher behavior, asking analytic questions, and the 
d^ree of student responsiveness. The former data is a test of the training 
procedures effectiveness on teachers. The latter data is an indication 
of the effects of the teacher behavior on students, Written measures on 
both teachers and students produced other data which could be related in 
the same way to contribute to making inferences about : e effects of acquired 
teacher behavior on a variety of student performance. 

Results 

It will he recalled that there are two phases to this study. The first 
was to assess the effects of the different training procedures on the 
acquisition of teacher analytic questioning skills as a result of exposure 
to two symbolic modeling treatments, and to assess the relative effects of 
these treatments on student analytic responses. The second phase was to 
further explore the relationship of teacher performance to student perform- 
ance. Two general hypotheses were proposed: (1) that the two treatment 
groups would produce significantly greater teacher behavior change than 
the control group; and (2) that the microstudents would produce a signifi- 
cantly greater frequency of analytic responses than those in the control 
group on both the written and the microteaching measures. 

Treatment Main Effects 

The first hypothesis was tested using a one-way analysis of, variance 
for the frequency, variety, and quality of acquired teacher behavior across 
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treatment groups on the microteaching and also on written performance 
measures. Similar analyses were used for the student microteachixig and 



Insert Tables 4, 5, and 6 approximately here 

* 

written performance measures. Table 4 reports the means and stand&rd 
deviations, by treatment, for both written and microteaching meas^ures* 
Tables 5 and 6 report the analysis cf variance results. These tables show 
a significant difference (p^.Ol) between groups on the teacher written 
criterion measure. Comparison between pairs of treatments showed that both 
modeling treatment groups performed sig^nificantly better on the written 
measure than the control group (p^.Ol). Moreover, the written model: 
transcript form was significantly more effective (p^.05) than the written 
model protocol form in producing behavior change. On the parallel written 
measure for students the analysis of variance indicated similar significant 
differences (p<.01) with the treatment groups exceeding the control group 
on the performance measure. However, there were no differences in student 
performance on the written measure between the two modeling treatment groups. 
There were also no significant differences between the treatments and the 
control on the student content measure and the student written transfer 
measure (Tables 6 and 7). 



Insert Tables 7 and 8 approximately here 

Table 8 summarizes the results of a series of one-way analysis of 
variance tests on both teacher and student analytic behavior • In all cases, 
the treatment groups produced significantly greater acquisition of the 
criterion behavior in teachers than the control group (p^.Ol), and 
correspondingly, significantly more analytic responses of school students 
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who were in microteaching groups with teachers who acquired to higher 
levels, the skill of asking analytic questions (p'^.Ol). The protocol 
materials generally produced greater acquisition of the criterion 
behaviors than the transcript model, with significant differences shown 
in four of six categories: total number of questions asked by the teacher 
(p<.05); number of low quality questions asked by the teacher (p<.01); 

student analytic responses (p^.Ol); and number of categori 
of student responses (p<.05). 



Insert Table 9 approximately here 

Table 9 suimnarizes the student responses to a six item instrument 
designed to assess some affective dimensions of the student experience. 
These data are reported in frequency form for each treatment and Item. 
Some generalizations i^^ich might be derived from the student responses 
here are : 

1. Students participating in the study reported that the 
lesson on the communication "Was Thoreau a Hippy" was 
either very interesting or of some interest. 

2. Students reported the skill of analyzing a communication 
in terms of its component parts was important and/or 
required in order to understand it, 

3. Students reported the questions the trainees asked were 
either of some help or very helpful. 

4. Students reported that the questions the trainees asked 
either required some thought or forced considerable thought. 

5. Students reported that the lesson was satisfying ''as it was" 
rather than with more questions or fewer questions asked. 
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6, Students reported that in comparing this lesson with 

their "usual lessons" they felt they either learned as 
efficiently or more efficiently. 

From the foregoing data it could be concluded that in phase one of 
this study the treatments did in<" .^nificant influence on 

teacher acquisition of recognir i as' analytic questions as 

measured by the instruments and rating procedures used. Students exposed 
to teachers who received the treatment conditions could recognize analytic 
questions and discriminate between analytic and non-analytic questions • 
significantly better;^:? than students exposed to the control teachers. They 
could also make significantly more analytic responses in significantly 
more categories than the control students. From this data alone one can 
infer the efficacy of the treatments on teacher acquisition of this 
behavior and the high correlation between teacher behavior and student 
behavior. Thus, both research hypotheses were supported. 

Finally, microstudents who participated in the study tended to respond 
positively to six items on a questionnaire to assess their interest and 
receptiveness to questioning strategies (Table 9). 

Teacher-Stud ent Relationships 

In order to further explore the nature of the relationships between 
the teacher and student variables, correlation and multiple regression 
procedures were used. The correlation of independent and dependent 



Insert Table 10 approximately here 
variables is shown in Table 10. The results for the four microteaching 
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performance measures previously described were analyzed separately although 
it can be seen that in some instances the correlations among these measures 
were sufficiently high to suggest that they may not represent psychologically 
different variables. This was done because of the somewhat different 
relationships to student behavior observed in some instances, and because 
of the general unavailability of compute; pror "or multivariate 

analysis of variance techniques. However, fc- practical purposes such 
results may indicate that the number of variables to be considered in 
establishing teacher criterion performance may conceivably be reduced. 

While there are a large number of statistically significant relation- 
ships between teacher performance and student behavior, it should be 
recognized that due to the size of the sample a particular correlation may 
be statistically significant, while practically speaking it accounts for 
very little performance variance. 

Multiple regression analysis using stepwise regression procedures was 
employed to determine the best combinations of teacher behavior in predicting 
a number of different student learning outcomes. These results are shown 
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in Table 11. They indicate that the total frequency of analytic questions, 
variety, low quality of analytic questions, and teacher performance on 
the written measures strongly predict (p<.01) frequency of student 
analytic responses, accounting for 96% of the performance variance. Simi- 
larly the frequency and variety of analytic questioning behaviors are highly 
significant predict ors (p^. 01) for the variety of student analytic response 
categories, accounting for 90% of the performance variance. In addition, 
the variety of categories of analytic questioning used by the teacher was a 
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significant predictor (p^.Ol) of student ability to identify categories 
and types of analytic questions on the student written measure, although 
only 4% of the total variance was accounted for. There were no significant 
predictors for either the student content or transfer tests. 

Since the amount of variance accounted for in the frequency and variety 
of analytic student responses was so high, efforts to ascertain the sources 
of the additional 4 to 10 ent variance will not be reported here. 
Moreover, additional c :orts i not produce a significant increase in 
prediction for student iden^JLf ication of analytic questions in the written 
measure, transfer or content tests. 

Thus, it can be seen that some measures of student performance were 
strongly related to various aspects of teacher analytic questioning skill, 
while others were not. The best combinations of teacher behavior for 
predicting student performance varied from variable to variable, with the 
variety of categories of analytic questioning used by the teacher serving 
as the most universal predictor followed by the total frequency of analytic 
questions used by the teacher. 

Discussion 

The major purpose of this experimental study was to train teachers 
to various levels of performance on a teaching skill and to assess their 
differential effects on student learning. Two written models were tested 
against each other and a control group to ascertain their potential as 
teacher training methods. In each model the amount and type of information 
communicated varied, and patterns of information processing were required 
that may be more or less demanding and of more or less value as training 
strategies. The protocol model incorporated both general and specific 
examples of the teacher behavior to be acquired. Its general superiority 
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over the written transcript in this study, although not unexpected, is 
somewhat more dramatic than expected. Although research evidence is 
available (Masters and Branch, 1969; Koran, J. J. Jr., 1970, 1971; and 
Bandura, 1973) supporting the effects of the protocol type model, a 
previous study on the acquisition of a teaching skill (Koran, J. J. Jr., 
Koran, M. L. , McDonald, F. J., 1972) has reported the positive effects of 
having student responses present. in a modeling treatment. While the 
transcript mor^ " se?^ d the student-teacher dia logue, the presence of 
student responses apparently was not strong enough to overcome the specificity 
of information contained in the protocol model, even though student response 
elements were completely absent in the protocol. In addition, the protocol 
provided a wider range of types of analytic questions to be inferred by the 
learner. This characteristic could explain significant differences between 
the treatments in frequency, variety and quality of questions generated by 
Ss during microteaching. Variety and number of cate^^r ies of analyrtic 
questions womld. appear to be ^ose^axeas where signiy nt differences 
(p^.05) wouILd.; appear between the- protocol and the tjc**^ script model. More 
analytic qu^ssions were asked in the protocol model ts*^^tnent thanrthe 
transcript treatment suggesting that the operational definitions and 
specific examples provided more specific information, while the "transcript 
model provided more limited information from which inferences about the 
behavior couid be made. This same protocol model specificity of the 
criterion behavior could explain i^ie significantly hi^Eper number of low 
quality qura±iia3s asked by :the traixrher (p<.01), Siore the transcript 
model proviaasdiz^enerally high quality prototype questions, inexperienced 
trainees p nfhH^ y found it difficult to go beyond the example to generate 
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lower level examples. Correspondingly, the total number of student analytic 
responses were significantly affected (p<,05) and number of categories 
of student responses was significantly higher for the protocol over the 
transcript (p-^.OS). This supports the contention that students e:cposed 
to teachers who employ the criterion behaviors also acquire them to a level 
that is significantly greater than students taught by teachers who do not 
use these behaviors. 

Moreover, Fuller (1959) has posed a developmental conceptualization 
of teacher concerns in whiuh early teaching concerns are believed to focus 
on content adequacy, class control and superior evaluation, while only 
toward the end of student teaching do concerns focus on student learning 
and self evaluation. Since the particular trainees in the sample had had 
no previous micrcrte^nrtiiTTTFr mr studenit teaching experience, it may well be 
that the protocol as^el ^was best suited to this inexperienced sample in 
providing a wider ussjb^ odL specific examples which they could use in their 
lesson, while more wgrppTiggced teacher trainees would profit more from 
the model in whicii -ant^^Xfects of tteac^er behavior on student behavior 
:could be observed. Sia Isctter exploration could account for the superiority 
■of the transcript ifozsoL casnsr the protocol form on the one written teacher 
measure. These altisernative explansltions should certainly be explored 
in future research* libw^er, for the purposes of iJhis study this teacher 
sample did acquir^e tiiae criterion behaviors to a sigtt±±icantly higher level 
from the treatment ^rrnups than the control group. 

That students wto-we^re in microteaching groups with teachers who had 
a treatment also shoT«ed ^ssqpiif icantly greater acquisxtion of the criterion 
behavior than the control students Is not surprosing. If a teacher asked 
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an analytic question of his raicroteaching group the students had to engage 
in analytic thinking in order to answer. If they could not answer, the 
teacher probably explained what the question category was and/or rephrased 
the question so as to clarify its intent. Teachers in the treatment groups 
had a wider range of analytic questioning behavior than control teachers. 
In addition, with the asking of the question the teacher modeled the type 
of questions one should ask oneself during the analysis of a communication. 
Student correct responses were likely to be reinforced during the lesson 
while incorrect responses received corrective feedback and additional 
practice. Under these conditions it is not unlikely that students would 
have a significantly higher frequency and variety of analytic responses 
when they were taught by a trained teacher who had acquired the skill to a 
higher level of proficiency rathsr than by a control teacher or a teacher 
who had limited command of the sJcill. 

The ifacf that the written test requiring students to identify and 
discriminate analytic from non-analytic questions was significantly superior 
for tlie treatment groups as compared with the control probably is related 
.to previous explanations. Students who were not exposed to teachers who 
exhibited the criterion behavior had little, if any, experience with analytic 
thinking and making analytic responses, thus little practice and little 
feedback on the criterion behavior. Hence students in the treatment groups 
exceeded those in the control group. Or to put it another way, when the 
teacher was trained on the skill to various levels of performance, hisAer 
students reflected this in their own recognition of the categories of the 
behavior on a written test. 
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It is interesting to note that content acquisition on the communication 
and transfer of the analysis of a communication skill after a week did 
not significantly differ batw^een treatment and control groups. Since all 
students had an opportunity to read the communication, as the^ teacher did, 
prior to microteaching it is likely that knowledge was acquired during this 
e:cperience. In order to test this, a sample of forty-two students which 
simply read the material without participating in microteaching was 
randomly selected and tested on the content of the treatment communicatx^ii. 
They did not differ significantly from the other groups on content acquisi- 
tion, but did difffer significantly (p^,01) on recognition of the components 
of analytic thinking from tte treatment groups. It would appear from the 
foregoing' data l3iat analyzing a communication according to its parts is 
sub^antially different from acquiring: the content of the communication 
and does not necessarily guarantee th^^latter. This tends to be supported 
by the- low correlation betweeen the twcs^rmeasures in Table 10. 

With regards to transier:, the analysis of elements skill is :probably 
suf f icieatly complex that a :t3wenty-minute lesson could well have been too 
short to iproducet meaningful transfer. At tke same time, the behavior was 
sufficiently novel that micros tridents could have shared considerable information 
during the time lapse between, treatment rand transfer test to resuit in no 
difference between treatments on the transfer measure. If indeed analytic 
thinking has outcomes ^ther than content-acquisition and "tSie retention 
measure was content ceatered, one would expect data consistent with the 
posttest da±ai Unfortunately no measure ivas made on a rei^ention test of 
the abiiiity to recognize analytic components. If this study were replicated, 
or in fnimre studies of a similar nature, it: would appear wise to expose 
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students to analytic questioning over a longer period of time and to 
administer a transfer test covering both analytic thinking and content. 

Correlational and multiple regression analyses (Tables 10,11) tend 
to support and illuminate the relationships shown in the analysis of variance 
results. These data support the contention that a number of student perfor- 
mance outcomes were highly correlated with the analytic qii'^ntioninrr behavior 
of their teachers. Frequency^ variety and quality of teacher analytic 
questioixi:ng behavxor was strongly related to the frequency and variety of 
student analytic responses, and .th3^ variety of teacher analytic questioning 
behavior ^was aaso significantly ^:^ated to student ability to identify 
categories am^ types of analyticrrqJiestions. However, teacher analytic 
questioning^ heavier was not relat^ed either to student content or transfer 
tests, quite ptossibly for the re^ons previously discussed. Multiple 
regression analysis further supported the expectation that different com- 
binations J2cf/ teacher behaviors -ceare significant predictors for different 
student learning^. outcomes. Therefosre, teacher criterion performance may be 
differently constituted depending csa which student learning outcomes are to 
be obtained. 

The multiple regression analysis permitted exploration of the linear 
relationship between teacher behavior and student learning and this data 
is reported, in table 111. At least one negative correlation suggests a 
non-ltneB3r relationship between teacher behavior and student learning (Table 
12). FcxLLow-up study of these relationships supported the contention that 
many of -£he student rperformances appeared to have a non-linear relationship 
with teatdfcier behavior and that it might be possible to establish teacher 
criterion:: behavior as that point at which the relationship between teacher 
behaviorrand student learning becomes negative. 
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For the purposes of this study the data in Tables 10. 11. and 12, 
support the strong relationship that exists between acquired teacher ' 
behavior a«d student behavior, and the membership of a teacher in a 
treatment group vs. -a control group and student performance 

me foregoing data and dioC.Bion indicates that it is possible to 
combine the validation of teacher behavior research with teacher training 
research to maximize data collection, knowledge, anci^cost efficiency. 
The data reported here provides suppo>^ for tS.e efftnacy of the trainirxg 
methods considered and also confinns the relationship between acquired 
teacher behavior and student performance, at least with regards to the 
variables considered in this study. 



22 



References 



^'"''I^d t^Ve^Tj^Tf^"//' '^^ of social Reinfaxcement 

and the Behavior of Models in Shaping Children's Moral Judgments 
Journal of Abnormal and Social Psychology . 1963, 67, 274-281. ' 

Bandura, Albert; Ross, D. ; and Ross, S. A. Imitation of Film-Mediated 

Aggressive Models. Journal of Abno»nal and Social Psychoiog^ ! I963. 

Bandura, Albert and Walters, R. H. Social Learning and Personality Develon 
ment. JTewYork: Holt, RinehartTTHd Willit^ .^^ Personality Develop - 

Bloom B s (ed.) Taxonomy of Educational Objectives : Handbook I 
Cognitive Domain . New York: David McKayT-igsiT ^2-^5222 i 

Combs. Arthur W. Some Basic Concepts for Teacher Education The Journal 
Of Teacher Education . Vol. XXIII, No. 3, Fall, 1972? — ^ 

Elam, S Performance-Based Teacher Education: iVhat is the State of The 

Art. ^ American Associati^iTSF-CoIleges of Ti^eF-EmT^aflSf McSser. 

Elam S. A Resume of Performance -Based TganW va„....^„ American 
Association of Colleges of TeachiTzdu^iti^ m¥^hr^72 

Fuller, F F. Concerns of Teach.ers: A Developmental Conceptualization 
Amgrican Educational Research Jom^ 1969, 6, 20?-226 

"°"'*?aio''M?;: "sci":;A^" ^f!-^- ^25P?*££E3:-Based Tea^ 

i-aio Alto: Science Research Associates, 1972. 

Koran J. J Jr. The Relative Effects of Classroom Learning and Subsequent 
Se SeSl°rJn''^"'r''^ Acquisition of Question?^ Behavior by 

"""""^"se^f LJ"^ „i Effects of Observational Learning and 

self-Rating on the Acquisxtioa aad Retention of a Questioning Behlvin^ 
by^Elementary Scia.ce Teach^^ainees. Sc^ej^ Ju^^^^^^^^^ 

''°'^''aJ^/'/''- ^""''^ °^ '^^^^'^^^ °^ Written and Film-Mediated Models 

?oach:rf '"i:;^;:? of R '"""^T ^^^'^'^'^^ ^^'^^ P--Serv1ce Sem^^ta^ 
Teachers. Journsa of Research in Sci^ 1971^ 3^ 45^0^ ^ 



23 

o 

ERIC 



Koran, J. J. Jr., Koran, M. L. , McDonald, F. J. Effects of Different Sources 
of Positive and Negative Information on Observational Learning of a 
Teaching Skill. Journal of Educational Psychology , Vol. 63, No. 5, 
405-410, 1972. 

Koran, L. , Snow, R. E., and McDonald, F. J. The Effects of Trainee 

Aptitudes on Observational Learning. Journal of Educational Psychology . 
1971, 62, 219-223. 

Masters, J. C. , and Branch, M. N. Comparison of the Relative Effectiveness 
of Ilnstructions, Modeling, and Reinforcement Procedures for Inducing 
Beixavior Change. Journal of Experimental Psychology. 80, 364-368. 
19K9. 

McDonalii, F. J. and Allen, D. W. Training Effects of Feedback and Modeling 
Prncedures on Teacher Performance. (USOE Final Report 6-10-078) 
Stanford University, School of Education, Stanford, California. 1967. 

McDonalal, F. J., and Koran, M. L. The Effects of Individual Differences 
on -Observat i ona 1 Learning in the Acquisition of a Teaching Skill . 
USOE Technical Report. Project No. 81073, Stanford University, Stanford 
California, 1967. 

Rosenshine, Barak. Interpretive Study of Teaching Behaviors Related to 
Student Achievement.- College of Education, Temple University, 
Philadelphia, Pennsylvania. BR-9B-010, OEG-2-9-480010-1016(010) 
163 pages. 1970. 

Rosenshine, B. , Furst, N. Research in Teacher Performance Criteria. In 
B. O. Smith, (ed.). Research in Teacher Education : A Symposium . 
Prentice Hall, 1971. 

Rosenshine, Barak, Furst, Norman. The Use of Direct Observation to Study 
Teaching, in Travers, Robert M. W. , (ed.). Second Handbook of Research 
on Reaching. Chicago: Rand McNally and Company, 1973. 

Rosner, Benjamin, Kay, Patricia M. Will the Promise of C/PBTE Be Fulfilled? 
PhilDelta Kappan , Vol. LV, No. 5, January, 1974. 

Winer, B. J. Statistical Principles in Experimental Design . New York: 
McGraw-Hill, 1962. 



24 



f c+ cr »3 

< sr H- 

A (9 (9 CO 

o § o S* 

»^ O ^ CO 

© ^ ^ a 

W CJ H« 

O to *< 3 

3 H* rh O 

» o sr ►I 



CO 



O O 

^ >i 

ct rh 

o to 

- w » 

n> CO M 3 



O 

CO o 



6 

Oi to 

3 < 

c+ © 
CO 

• ^ 



5 ^ 

D. (0 
3 

. 3 CO 

H M- CO 
<+ 

H- O O 

O » ►I 
3 M 

W M rh 
3* V; 

H- p 

•O Co. H- 

CO C 3 

CO H* 

rh 3 

O M- dq 

Hi 

CO M- JO 

a 

3 ^ (D 

rh (D (9 

» O 

»-• rt" 3* 

(D 3 (D 

» (D ^1 

Kf 3 

3 rh (D 

^ B O 
(9 cn 

a cr 
o o 

3 (t> 
3 'D 3- 

<g ST" 

< • » 

(D c+ 

H, e 3 

(D M- CO 

O 3 

rh C c+ 

CO 3 O 

o a O 

H> 59 

rt- 59 rt- 

59 3 ^ 

O 59 H- 

3'*< O 

A 3 

►1 cr 

CO (D O 



9 3 

59 (D (D 

M 59 
9 

^ 2. 





H 






o 


►1 


►1 


H 


3 


fi9 


O 


►1 


rf 


3 


r* 






CO 


O 


P 




o 


O 








O 


3 






M 


(D 








3 




C+ 




ts 



H H 

P P 

O O 

3* 3* 



^ p 

d Oq 
(D O 
3 ^1 
O H- 
(D 
CO 



n 
o 
>i 
►1 

(D- 
M 
P 
ct 

O 
3 
CO 



►1 p 

.Q (D 

d Oq 

(D O 

3 ^ 

O M- 

CO 



U 
(D 
3* 
P 
< 

o 
►1 



3* 

P 
< 

o 



rt- > 

(D 3 

3 O 

_ < 

s* p 

p 

CO 

c 



CO 

§. 

a> 

_ 3 

►1 < 
H- P 

c+ 
(D 
3 



n 

rt 
(D 
^1 
H* 
O 
3 

3 
(D 
P 
CO 

d 

(D 
CO 



o 

ri- 

s 



CO 

§. 



Oq M 

►1 P 

(D rh 

CO H- 

CO O 

• H- 3 

O U 

3 sr 

> 'O 

{ 3 (0 

CD 



CO 



II 3 

^^ ^ 
O) o 



> 

3 
P 
M 

CO 3* 
H. p 

CD cn 

>d 

3* W 

P 

CO 



CO 

d 
a 

(D 

>^ 

Hj 

H> O 

(D 3 

O M 

c* *< 

< 

H? 
(D 3 
CO rf 
f+ (D 
3 
«+ 

H 
(D 
CD 



GD 

§ 



25 













M 








• 






• 






H 












II 








►1 


►1 


H 


P 




)i 


o 


H» 


►1 




3 


c* 




r* 


r^ 


(D 




CO 


c+ 


to 


O 


rt- 


P 




o 






O 


(D 






►1 


3 




O 


3 






H* 






M 
























1 




Fo 


od 


ts 


















O 








M 





^ C3 S 



P H* 

M CO 

Vj O 

H- H. 

O 3 

^ 3 

C P 

(D rt- 

CO H- 

rt- O 

H- 3 
O 

3 O 

CO H» 



►1 



a 3 

(D 
3 
<+ 

Hi (D 
P 

O O 

P 3* 

«+ (D 

O 

3 P 
3 

p a 
g 

a CO 



(0 

§ 



3 5 

«+ o 

O HJ 

►1 o 

P rt- 

O (D 

«+ p 

H- O 

03 O 3* 

c+ 3 H- 

C 3 

a t oq 

3 H 

P > 

O C 

3* a 

(D H- 

►1 O 

111 



!-»• 
<+ 

(D 
►1 

!-»• 

o 

3 



H 


CO 




»i 


c+ 


(D 


P 


§. 


M 


3 




P 


CO 


(D 




M> 


3 


(D 




<+ 


a 










^ 




f 




(D 




H» 


P 


P 


<+ 


CO 


CO 


<+ 


d 


c 


(D 






3 








CO 


cn 







H 
►1 
P 

H- 

3 

H- 3* 

3 P 

oq CO 
(D 

3* M 

P 

(0 

(D 



I 

(D 



Hj H 
O P 

(D 

(D 

CO M 

(D 

P 

Hj 
O 

3* 



P* H 

H O 

O H. 

c a 

•a (D 

CO a 

o 



5* 



rt- O 

O 
P 

3 
O 



CO 

I 



rt- 
rt- 



rt- 3 X 

(0 ^ 

CO a H- 

S rt- H. 

O CD 
P 

rt- S 
P H 

c+ • {0 

3 M 

(D _ M 

rt- H\Vi 

CO H» CO 
rt- 

< rt- >1 

P (D (D 

H ti o 

H» (D 

(pan. 

a (D < 

CO A 

g o a 

O H» rt- 

3 *0 Ss* 

rt- H- 

H* CO 
rt- O 

(D CO 



•-3 
H 
P 

CO 
Hb 

CO 
rt- 



X 



g 

rt- 

CD 
CO 



(D 
(0 
rt- 

3 



»S H CO 

CO CO H 
ct «+ p 
CO CO rt- 

o 
0 



X X 



XXX 



N3 

o 



c 

rt- 

CD 
CO 



CO 



rt- 

S- 



X 



X 



X 



CO 

O 



g 

rf 
A 
CO 



tS3 



1^ 

r* p 

& rt- 

CO 3 

cn (D 

o :3 

3 rt- 

O 

rt- 

(D 



o 

rt- 
X O 
O 

o 



»■ 

rt- 

(D 

X P 

o 

rt- 

s 



o 
o 

o 



CO 
rt- 



g. 

c 

o 

rt- 

o 
:3 



X 



X 



X 



CO 

o 



g 

rt- 

CO 



CO 
rt- 

CO 



o 

rt- 
O 
O 

o 



rt- 
CD 
H 
P 
O 
rt- 

§ 



o 
o 

rt- 
H 
O 



w 

CO 

M 



h9 



3 



26 



ERIC 



CJ to 1- 

(D 0 (D Q) 
>< H ►I 



O O 



O O 
1-b 1-b 



11 II n 



I 

to 
o 



to o> 

lO M 
I 

to 
o 



o 



S5 ^ 

c c 

3 3 

cr cr 

o o 

Ml Ml 

?3 n > 
(D p 

CD P 
"O (D 

O Oq Vj 

3 O rt- 

CD >4 H- 

O H- O 
CO (D 



to 

CO 

ft 

§. 

o 

CO 



h3 
O 
e+ 
P 



3 3 3 3 

cr cr o* 

(D <D <D CD 

►1 ►I ►I 

O O O O 

Ml H) Ml Hb 



c p 6 

(D rt- ^ 

CD (D 

H- O C 

O li P 







O CD 




• Ml tJ 








. >§ 




CO 




• P o 




CO 




• . 












O 








• • 








II U ' 


u 


• • 


• 











^§ 

5 CD 
P r*- 
H* H- 
VI O 

H- CD 
O 



P 

C H- 

P O 

ft c 

CO 

^ cf 

C H- 

(D O 

CO £3 

r*- CO 

H- * 
O 

J3 . 

CO 



^ *i ^ 
U II U 



CO 00 ^ 
^ CO ^ 

















►1 












:3 


p 






o 






o 








<g 








CO 














H> 












2. 


(D 






H- 








►1 






H- 














H« 






(D 


O H 




o 


O 






O (D 










o 


O 


3 CO 












Ml 


3 H- 




> 


P 








C 1 










c 


n 


2.^ 


CO 


p 


a 


to 


:3 


o 




to 


H 




o 




:3 


O P 




V5 


M 




o 


cf 


P H 


M 


rt- 


a 


M 


p 








H- 




cf 


cf 




H- CO 


(D 


O 


s 


(D 


H- 




O H- 


3 






3 


O 




cn 


en 


± I 


CO 


:3 


of 


o 




(D 


H« 








• Ml 




St 


O 
P 












H- 


cf 






CO 






O 


H- 






CO 






ns 


on 






on 



C/3 

§. 

CD 



o 
o 

H- 
e+ 

O 
P 



to e+ 
O M 

M a 

e+ ^ 0 
(D C a 
3 (D H- 
CO CO H- 
C+ Hb 
H- H- 
O O 
a P 
CO cf 
H- 
O 

:3 



►1 

II 



41 



►1 

II 



H 
II 



CO 



CO 



o 



27 



H H H 

p p p 

U II u 

^^ ^^ to 

CO ^^ »^ 



00 09 CQ 

p P P 

II II U 

00 ^ 03 

01 CO CO 



^ ^ 

CO O 03 



I 

cr 
o o 

a 

CD 

^ O 
O P 
D rf 
CO o 
O Oq 
CD O 
>^ 

(D 
CO 



CO 

C C 
3 CU 

cr © 



CD 

O 

CD 
O 
CO 



O »-3 

> (D 

P 2 
M CD 

c+ CO 

»i 

CD 
CO 











•n 








CO 


























(D 














rH 




C 




P 


u 












<T 
Ut 


















=3 TV 










(D 


P* 


•* 








<J \V 




1-4 








G) 




w 




It; T 




rr 






rf 




o. 


< 




c 












40 




Hi 




cr 


0 


H 


p 


C H> 


a 




C Mj 




o 


tO 


CO 


0 P 






0 




(D ^ 


>-l 


c 


c+ 


Hj »a 


tn 


cn H- 






cn 


H- 


p 




c 


H- 




Hj 


rf P 


rf 


rf 


rf P 


rf 


rf 




p 


0 




(D 




(D 


rf 




rf 


ft 


H- 










0 




Q 




(D 


(R 


rf 




tn 


P (D 




p > 


rf 




§ > 


P 


O 




rf 




M P 




CO ■ p 






CO P 




>-l 








Vt- CO 




p 






p 




H- 








rf C 


(0 






(D 




(D 


(D 










rf 






P 




P 


CO 








0 CD 
CO 




tic 




surei 


tic 


sure 



CO 



o 
o 



cn 



c;i 
o 



CO 



CJI. 
CO 



CO 



CO 
CO 



CO 



o 

00 



CO 



CO 
CO 



CO 



O) to 

M M O 



CO 



CO 



CO 



CO 



CO 

to 



CO 

o 



CO 
CO 



CJ1 
CO 



to 



CJI H> 
CO f-i 



00 



M CO 
0> O) 



to 



CO 



to 



to 



to 



CO 



CO 



CO 



to 
to 



to 



0) 



cn 

CO 



CO 



CO 



to 
o 



CO 



CO 



to 
cn 



0) 
cn 



CO 

o 



cn 
cn 



CO 

cn 



CO 

cn 



o 

CO 



cn 
o 



CO 



to 



CO 



to 









M 


M 


to 


cn 


CO 


CO 


to 


• 


• 




• 


• 














0) 


00 




M 




0 


00 


CO 


CO 


to 


CO 


0 


CO 


»^ 




cn 


CO 


0 





28 



O 
>-l 

H- 

rf 
CD 
>-l 
H- 
O 
P 

o 
p 

CO 

c 

CD 
CO 



CO 

o 

rf 

CO 

01 

















P 






P 






CO 






p 






p 






a 






ca 






rf 






p 












g. 
















< 


a 




p 




H 


>-l 




P 




ft 


C 


P 


< 


M 


xy 




ft 


M 


P 




ft 


rf 




CO 


H« 






0 






p 






CO 






0 






Ml 












ft 






•0 






ft 






P 






a 






ft 






p 






rf 





ERIC 



A » 

o a 



CO 



sr 



o 

o 
c 

CO 



CO 

^^ 

00 

o 



O 



C9 






(D 


























CO 




S 








§ 




a 


•i 






o 




3 


(D 




C 






*o 














a 




^^ 


Hi 






CO 




to 


c 






3 










• 


tn 




to 


U3 




CO 


c 






p 




o 


*i 






(D 






CD 
















M 


p 




M 


9 




CD 






• 












H» 


c 




CD 


P 


















CD 




00 






• 












o 

























29 



♦ 
♦ 

A 











O 




o 




ff 








P 


»• 






H» 


H» 


(D 








(D 














O 








»i 


a 






O 








c 


o 






•a 


c 








*a 














to 






to 


M 






O 


00 


^^ 












G) 


o> 




c 


o> 


CJl 




3 




00 


Cd 




00 




00 


0 


• 


• 


• 


H> 


O 




to 




M 




CJl 


CO 
















C 
















>^ 








(D 








a 
















(D 






M 


P 




o 


CO 






• 


• 










09 
















C 








P. 






























O 








• 





















> 

"P 



o 

S= 

P 

O 

(D 



CO H 
ct P 

c cr 
a M 

(D (D 

cf 
cf 
(D 

H 
P 



o 

c+ 
P 



? 

c 
•a 



(D 
c+ 

(D 
(D 

a 

CD 



O 



t9 



O 



t9 
t9 



00 



^^ 



cn 



&9 



cn 

♦ 



O 

c 

(D 



a 



03 
c+ 
C 

a 

(D 

H 3 
(D rf 
CD 

ft n 
o 

9 
c+ 
(D 
9 
c+ 



> 

p 

H* 

ca 
o 

< 
P 
►1 











a 






(D 






9 






ff 






H- 






Ml 






H- 






o 




Qu 




tn 


(D 




rt 


cn 


O 


c 




9 


a 






(D 


o 


O 


9 








CD 


^ 






P 
M 






«< 






rt- 






H- 






O 





00 
H- 

C HI 

a p 

(D cr 

3 M 

H- (D 

^ O 

►1 

H* 

H- 

H- 

(D 

9 

n 

►1 
H* 

O 
9 

(D 
P 
QD 
C 
►1 
<D 



ERIC 



30 



4h 



o o 



H 












O 




(D 






* 


ff 












P 


ar 


< 








M 














s 


<D 


CO 








8 


0 








a 




c 








a 


O 










o 




o 






•c 




A 






•o 


c 










tn 
































— — * 


O 




to 


Q 




j 








H> 


J 






Cm 






1 
















• 


to 

• 














0 








CO 




ff 












P 






























o 












00 












* 






/ 






* 






i 




•M- 








1 






Q 










* 


• 












00 




CP5 








Q 


























! 












c 








• 




p 


> 






















• 


P 












M 






* 


































(0 




2 




o 






Q 










• 


• 






«o 
















00 








o 


















Q 














p 








• 




M 


o 


















CO 






CO 






* 
































M 






O 






• 






P 








M 










CO 




(D 












cm 












o 








M 




►1 








O 




H- 










he] 


(D 








CO 




CO 








o 










* 














































o 


00 










CP 


• 


H 
O 












rt- 












P 


Z/i 










M 












ft 












c 












a 












(D 






* 
























t^....-.r,..l 






» 






M 




n 


(D 










p 


CO 




• 

CO 


• 




te 


0 






CO 




[jp 












o 


(0 










»i 


(D 






CO 




H* 


CO 








(D 












CO 








o 











































> 

9 
P 
M 

CO 



a) 



OS 

(D O 
p — 



(D 2 

CO O H 

H P 
POO* 

S «+ M 

CU (D (D 
P 

ca . o 00 
rr 

CO o 

o. 

P 

CO 

c 

3 



ERIC 



31 











• 






























cr 


JO 




s 




































o 








o 








9 


o 








c 




p 




(D 


3 






CT 




(0 


CD 


o 


a *a 


3* 




ST 




CD 








P 




(D 


(D 




CD 


Q 


(0 












, , 




H» 








. . 


CT 


CT 


P 


(D 


l-b 


Q 




S 


n) 


(D 


(D 


< 


M» 


H- 


H> 






CD 


P 


P 




Hi 


O 


Hj 






GO 


O 






M- 




H» 






o 


ST 


ST 


C 


O 


(D 


O 




ar 




(D 


CD 


S3 


H- 


9 


M" 








*i 






s 


rh 


(D 




CD 








O 




M 








p 


P 


p 






c+ 




M 


GO 


01 




CO 










(D 




5^ 








P 


*^ 




CD 


GO 


(D 


(D 


O 




Q) 






CD 


P 


Q* 


o 


8. 










O 


c+ 






u« 


tr 


H» 








H" 




a 
a 




s 










GO 




O 


CT 




O 








Hi 










9 














(D 














M 








P 






ar 


M 

? 




»Q 


£a 
a 


O 
















p 


3 


«+ 












(D 


ci" 










ar 


P 


(D 


GO 


(D 


P 










GO 


GO 


















c+ 








o 






c 


M" 


M" 


o 


P 




p 






CD 




O 








M 






c 






GO 












p 


< 


GO 






n 


M 








P 






(D 


p 


(D 








GO 








M 


CD 






M 








c+ 




OB 














(D 


M 


O 






CD 








*i 


(D 








CD 










CD 








O 








H- 


CD 








J3 








H> 


O 


























M 


















Hi 


















(0 - 


















M 


















rh 











OB 

o 



CO 



to 



to 



CO 

tc 



CO 
<0 



o 



CO 



CO. 



CO 
CO 



to 



cn 



CO 



o cr p C IS ar 

W w w (6) H- 



o 



o o < 

H» Hi (D 

3 ar ^ 

fl> fp (D 



CO 

o 
3 



31 



ar 

A a 

'S^ n 

n O 

:q« CD 

m 

'3 c+ 

o 

«+ 3 
3* (0 

P 

3 (0 

?r 

(D a 

cr 
p *< 

M 

O 

cr 

CD rh 
P 

o 



cn 















• 












0) 


a ar 






a 


O 


or 


P 


H- 


0 0 


3 


0 










0 


H, ^ 














3 




0 












CO 


3 rt- 


H 




o 


o 


O 


P 






a 


0 


Hj 






cr 


H* 


C+ 




H» 






rJ- 


CO 


T/J 




>i 






cn 


>i 


0 








M 




o 


(D 








rh 


H- 




3 


3. 


c 






0 


rh 


rf 


(D 


(D 


rh 








rh 






M 


Q 




N 


C 


M 


o 










3 






3 










a 


•a 


H> 










0 




o 










>i 


*-i 


*o 




*o 








CD 




Q 


^ 








'?+ 


rh 


£J 




P 










P 


0 


rh 


3 


C^ 








3 




P 


O 


P 






0 n 


a 


M- 


3 


(D 


3 










3 


O 




rh 


Q. 




CD 3 




rh 


(D 










'* .53 


ar 


(D 














p 


M 












Hf- (0 


rh 


(D 












P >-i 




CO 












0 ^ 


l-H 














a- :p 


















M 
















(D 
















P 














-3 


a 






























a; 0 


















M 














































H- CO 


ar 














0 
















3 ;3* 


s- 














CD 
















'a 
















p 0 
















3 rh 


ar 














a ar 


p 






























0 CO 
















0 0 


>r 














3 CO 


3 





p 



to 

00 



CO 

00 



CO 



c;i 



CO 

to 



b3 



ERLC 



32 



4^ 

o 



CO 

o 



CO 



to 
cn 



to 
to 



to 

CO 



CO 



00 



M 

ar 



3 3 
rh P 
(0 rh 
(0 

(0 M 

W H- 

rh p 
H- M 
3 

o 
3 

rh 
P 

H- 

3 

(D 

a 



t3* 



M 

(D 
CO 
CD 

§ 



CO 



to 



CO 
CO 



to 



CO 
00 



CO 



o 

CO 



»-3 



to 



a 



cr »^ 

CO 



CO 



p 
*< 
o 

H, 

> Hi 
Hi P 

H» cr- 

(ft 

C (D. 

H. CO) 
< 



5* 

CO 

o 
3 

CO 
(D 
CO 



•O "O ^ 

• • M 

0 0(0 
M CJ1 UT 

a a 



00 i:^ 



ERIC 



1^ 
























o 




00 












CO 




H 




* 








* 


* 




• 


• 


• 


• 




O Cu 




ceo 




CO 


CO 




•-3 


•-3 


o »-= 






Hj 


*^ !^ 




a. 


c+ 


r+ 


Hj O 


(D 


o 


H> (0 


»5 








iS" 


Q 


c 


C 




P 


p 


P- 
















u« 


O 




o 




S 2. 




& (D 


c ^2 




rf" 


o 


(D 


c s* 






C pr 












»-*• 






o o 


o 


o 


O O 






CD ct" 


CO <^ 






rf 


p+ 


w ^ 






CO 'i 








»^ £? 




ic 




o 


rf 






rf 

M- O 


vr :^ 




o o 


9 > 


*^ 






S 


0 


0 




O P 




P: 








r^ 




3 


d c 






S trr 


n 




CO P 


CO O 




. 




<+ 




JO 




ro (D 


— rf 




M 




03 


O 


rf 


O 




c 




CR 


! Z:: rf 










tJ 






c 


p 


P 


O 


(D 






or 






rf 




M 


M 


n 


P 




»i 












s 


H- 


H« 








O 










H 




rf 


rf 


o 
















O 








CD 






c 








CO 


CO 










cn 








cm 




rf 


rf 










■rf 








erf- 




















O 




















































































































j 






















• 




to 




















O 
























O 
























o 


o 






















• 




CO 


















b 


00 








— 














o 


00 


03 




















o 


o 


o 


















• 


• 






»u 
















O 


00 




CO 


















o 




1 


Q 


















o 


o 


o 


o 


















• 




• 




G3 














b 






00 


CO 
















o 




»u 




;o 
















o 


o 


1 

o 


i 

o 


1 

o 














• 


• 


m 








o 












O 


o 


o 


o 


o 


o 














O 


»u 






















o 


o 


o 


o 


o 


o 






















m 




1 -SI' 












M 








to 


o ' 


t 






O 




CO 








M 


05 










o 




o 


o 


o 


O 


1 

o 


1 
















• 


• 








coo 












o 


o 


o 


b 


o 










o 1 












cn 


(0 


i 








f 

1 


























o 






o 


o 


o 


o 


o 






o 




• 






• 






m 




CO 




Q 


Q 


(0 












tn 


cn ^ 








H 


CO 








O 




>u 








o 


O 


o 




o 


o 


o 


o 


O . 


[! 

o 




• 






• 




m 










• 




O 


00 


b 






o 






00 


CO 


CO 


o 


° i 


00 








o 






(0 


M 


CO 





o 




o 




»1 




»1 




<D 




»-» 




P 




rf 




M* 




O 




s 




CO 




o 












P 




a 














•-3 


1 


ab 




M 




O 


rt 






M 


fi) 


O 


S 












® 




•a 




o 




s 




a 




o 




p 




rf 
















M- 




P 




cr 




M 




<D 




(Q 





33 



:0 
09 



^ 0 

9 



S3 

05 
O 



8. 



O 
0 



A 



o 
^ o 

to Ol 
10 00 
bO * 



ro 

>*• • ■ 

to M 

O * 



RiC 



o 



o 
to 



00 



o 



O 



to 



or 



CD 



(0 
00 



2. 

o 

>^ 
o 

P 



c 

CD 

(a 

0 

(a 



O 



1-3 

P 
O 



Q 
W 
<+ 

o 

tn 



rr 



9 



0 



CO 



O 



OS 5> 

(5: :86 
o 



CJl 



CO; 



> •-J 

9 <D 

9 P 

H» O 

sr 

rh O 

H. 

ft 

O 0 
CO 

H. H» 
O H. 

3 O 
CO p 

o 
o 



Q 

-d 

.(0 

:fl 

oa 

-o 

< 
p 

H 
P 

cr 
o 

5C 



1^ 



(t> 

© 
P 

a 



h3 
O 
(0 



O 
O 
P 
ft- 



Q P" 
CO (0 

►1 



^ > 
C P 
P 

C2 




tD 

to 

CO 
CO 

O 
P 

o 
o 

H» 



':p:: 



•a 

H 

CD 



p 

P re* O 

m 

CO 'O 

to o 



34 



